Introduction
Owing to the rapid development of microwave technology, the microwave components and devices are increasingly common and relative low price compared to 10 years ago. Nowadays, microwave devices are often used and become an indispensable necessity in our daily routines, such as microwave ovens, mobile phones, and Internet. This introductory chapter reviews the microwave applications in this era based on a detailed literature survey and author's experience in microwave researches.
Radio waves and microwaves are a form of electromagnetic radiation with operating frequencies ranging from 30 to 300 MHz and 300 MHz to 300 GHz, respectively [1] . Different microwave applications and technologies will use certain frequency band to avoid frequency interference. These frequencies are grouped into several smaller bands. The most commonly used frequency spectrum classification today is created by the Institute of Electrical and Electronics Engineers (IEEE), which is listed in Table 1 . Microwave applications for heating and crushing normally use high microwave power which is up to megawatts. In contrast, low microwave power (less than milliwatts) is widely used for domestic wireless communication or high-frequency electronic devices. Microwave applications can be categorized into two groups, namely, communication and noncommunication. Industrial, scientific, and medical (ISM) applications are normally classified as noncommunication group. Several scopes of microwave applications are listed in Currently, most of the applications are devoted to the 2.45 GHz point, since it provides a suitable compromise between power deposition and penetration depth. The ISM bands defined by the International Telecommunication Union (ITU) are listed in Table 3 [1] . However, during recent years, ISM bands have also been shared with license-free error-tolerant communications applications, such as wireless LANs. In addition, now is the era of the fourth industrial revolution, so-called Industry 4.0, which most operation systems in the industry are in cyber based. Hence, the combination between communication (Internet) and noncommunication (microwave things) technologies is increasingly popular in order to produce smart devices, so-called Internet of Things (IoT), in which the devices are embedded with electronics, software, sensors, actuators, and network connectivity that are capable of covering a variety of protocols, domains, and applications, which include the automotive industry, public safety, emergency services, and medical field [3] .
Within the past 40 years, microwave technology using frequency operation exceeding 300 GHz to 3 THz also existed, so-called Terahertz technology. In fact, operating frequency of 300 GHz to 3 THz occupies a middle ground between microwaves and infrared light waves. The corresponding range of the wavelength for the Terahertz frequencies is 0.1-1 mm; thus, it is a denominated submillimeter wave [27] . The Terahertz technology is widely utilized in the field of astronomy, medical, and security, such as space-based remote sensing and medical diagnostic imaging [28] [29] [30] [31] , due to the submillimeter waves that are nonionizing, and it can penetrate a wide variety of nonconducting materials. Recently, high operating frequency requirements for microwave test instruments are increasing, such as recent commercial vector network analyzer which is capable of achieving 1.1 THz. Hence, in future, these microwave components and devices are expected to be very small and sensitive. Only Americas, Greenland, and some of the eastern Pacific Islands Table 3 . Industrial, scientific, and medical (ISM) operating frequency band defined by the International Telecommunication Union (ITU).
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